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Description 

The present invention relates to a medical bag having excellent sanitariness, flexibility, transparency, 
and heat-resistance and suitable for use as a container of bleed and various medicinal liquids. More 
5 specifically, it relates to a medical bag composed of a laminate comprising (i) an inner layer, (ii) an • 
intermediate layer, and (iii) an outer layer. The interlayer is derived from an ethylene-l-Giefin copolymer 
having a density of 0.935 g/cm 3 or less and the inner and outer layers are independently derived frcm a 
polymer selected frcm the group consisting of low-density polyethylenes, linear low-density ethylene 
copolymers, and high-density polyethylenes. 
io Rigid containers made of, for example, glass, polyethylene, and polypropylene, and flexible (or ncn- 
rigid) bags made of, for example, polyvinyl chloride) containing plasticizers are heretofore known as 
medical containers or bags. The rigid containers, however, have a disadvantage in that air is introduced into 
the containers by using a transfusion set provided with a vent needle cr hole when the liquid contained 
therein is tiropwise introduced into a human body through, for example, a vein, and therefore, the liquid 
is contained therein might be contaminated and air can enter the vein to cause an air embolus therein. Thus, 
these rigid containers do not completely satisfy the requirements of sanitariness and safer/. On the other 
hand, flexible bags have advantages in that the introduction of air is net required, the bag itself is naturally 
compressed under atmospheric pressure with the drepwise introduction of the liquid contained therein, the 
introduction cf air contained in the bag into a human body does not occur since the liquid contained therein 
20 fills the bottom of the bag at the completion cf transfusion, a rapid transfusion can be carried out under 
pressure, and the bags is not bulky, uniike containers, and therefore, the transportation thereof is easy. For 
these reasons, the use of the flexible bags as medicai containers or bags has increased. The use cf these 
flexible bags, especially those made cf non-rigid polyvinyl chicride), however, involves possible problems 
caused by the migration of plasticizers into the liquid contained in the bags and the toxicity of the vinyl 
:s chloride monomer contained in polyvinyl chloride). 

The Patent Publication JP-A-53-165S53 proposed a medical bag composed cf a laminate comprising, 
as an intermediate layer, ethyiene-vinyi acetate copolymer, ethylene-propylene type elastomer, or ethylene- 
tutene-! type elastomer. But, although this medical bag has excellent sanitariness. flexibility, and transpar- 
ency, the heat-resistance therecf is low and thus the appearance thereof is net satisfactory cue to the 
co generation cf wrinkles and of failures in the bag when, for example, the bag is subjected to a sterilization 
treatment temperature (e.g.. 121 " C cr more). 

SUMMARY OF THE INVENTION 

Accordingly, an object cf the present invention is to reduce cr eliminate the above-mentioned 
disadvantages and problems of the prior art and to provide a mecicaf bag having an excellent sanitariness, 
flexibility , transparency, and heat-resistance against a sterilization treatment temperature.- 

Other objects and advantages of the present invention will be apparent from the following description; 
In accordance with the present invention, there is provided a medical bag composed cf a laminate 
having a thickness cf 150 to 400 urn and comprising (i) an inner layer cf either a low-density polyethylene, 
or an ethylene- 1 -olefin copolymer having a density of 0.920 g/cm 3 cr more, or a high density polyethylene, 
(ii) an intermediate layer cf an eihylene-l -olefin copolymer having a melting point cf 1 15 * C to 125" C and 
having a censiry of 0.S20 g/cm 3 or less, and (iii) an outer layer cf either a tow-density polyethylene, or an 
ethyiene-1-oie;in copolymer having a density cf 0.920 c/cm 3 or more, cr a high density polyethylene. 

DESCRIPTION OF THE PREFERRED EMBODIMENT INNER AND OUTER LAYER 

The low-density polyethylene usable as the inner and outer layers of the medical bag according to the 
present invention are those having a density of 0.930 g/cm 3 cr less. The sanitariness of a lew-density 
polyethylene having a density of 0.930 g/cm 3 cr less is far superior to that of polyvinyl chloride), and the 
bag aiso has a good flexibility and transparency. The use of a low-density polyethylene having a density of 
0.920 g/cm 3 or more and having a melt flow rate, according to the AST.M 01233 method. Condition E (i.e.. 
"MFR" hereinafter), of 0.1 to 20 g/10 min, more preferably 0.1 to 15 g/10 min, especially preferably 0.1 to 
10 g/10 min, is desirable frcm the viewpoint of the sterilization treatment temperature conditions. 

The low-density polyethylenes are so-called high-pressure-prcduced polyethylenes composed of a 
main chain and long-chain branches. The term "iGng-chain branch" used herein means those having a 
length sufficient to be comparable with the main chain, for example, those having 15 cr more carbon atoms. 
The linear low-density ethylene copolymers usable as the inner and outer layers of the medical bag 
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according to the present invention are those obtained by copcly meriting ethylene and a 1 -olefin or 1- 
clefins. The 1 -olefins usable in the copolymerization of the linear low-density ethylene copolymers are 
preferably those having 12 or less carbon atGms. Examples of such 1 -olefins are propylene, butene-1, 
hexene-1. 4-rr,ethyipentene-1 . and octene-1. Although there are no critical limitations to the content of l- 
s olenn in the linear low-density ethylene copolymers, the density of the copolymers is decreased with the 
increase of the content of the l-olefin in the copolymers. When the amount of the l-olefin to be 
ccpciymerized in the copolymer is increased, not only is the density of the copolymer decreased but also 
the flexibility and the transparency of the copolymers are improved, due to the increase of the short 
branches derived from the [-olefin in the copolymer. Tnis is similar in the case cf the increase of the long- 
rc chain branches in the above-mentioned low-density pciyethlene. Nevertheless, although the melting point is 
decreased with the decrease of the density in the case cf the iow-density polyethylene, the melting point is 
substantially saturated around a temperature of 120 ' C in the case of linear low-density ethylene 
copolymers, unlike the low-density poiyethylenes. Thus, by utilizing these characteristics, the linear low- 
density ethylene copolymers can be advantageously used as the inner and outer layers having an excellent 
:s flexibility, transearency, and heat-resistance. The "shcrt chain branches" used herein means those having a 
sufficiently shcrt length when compared with the main chain, for example, those having a carbon atom 
number of less than 15. The preferable l-olefin content of the linear lew-density ethylene copolymer usable 
as the inner cr outer layer of the present invention is 5% to 20% by weigh;, depending upon the desired 
characteristics of the inner or cuter layer. 
20 The density cf the linear Icw-censity ethylene-i-ciefin copolymer is preferably 0.S20 c/'em 3 cr more, 
mere crefsraciy 0.S20 to 0.S35 c/'em 3 , and the MFR thereof is preferably 0.1 to 20 g/iO min, more preferably 
0.! to 15 g/10 min. especially preferably 0.1 to 10 g/IC min, from the viewpoints cf moidabiiir/ and mechanical 
strength. The linear tow-density ethylene-I-olerin copolymers suitable fcr use as the inner and outer layers 
are these havir.a a me i ting point or 120 "C or mere and a Young's modulus cf 1200 kg/cm 2 or more. 
25 preferably I2CQ ic 5000 kg/cm 2 . 

The high-density pciyethyler.es usable as the inner and outer layers in the present invention are sc- 
caiiec lew-pressure-prcducsd poiyethylenes composed of a main chain and shcrt-chain branches. The term 
"short chain branches" used herein means those having a sufficiently shcrt length when compared to the 
main chair,, for example, those having a carbon atcm number of less than \z. The high-density 
30 pciyethyier.es suitable fcr use in the inner and outer layers preferably have a density cf 0.935 g/cm 3 cr 
mere, mere prererabiy 0.940 to 0.955 g/cm : , and preferably have an MFR cf 0.2 to 10.0 a\Q min, mere 
preferably 0.2 to 5.0 g.'lO min. 

INTERMEDIATE LAYER 

2$ 

The e:hv!e.-e-;-olefin copolymers usable as the intermediate layer of the medical bag according to the 
cresent invention are those having a melting point cf 115* C to 125* C, preferably MS * C to 123 * C, and a 
Young's modulus smaller than those of the inner and outer layers. These ethyiene-i-c!ef:n copolymers may 
include the so-called linear lev/ density polyeihyier.es (i.e., ethyiene-!-oiefin copolymers), prepylene- 

-g ethylene ranccm. copolymers, and ethylene-propylene type elastomers. 

The linear tow-density ethylene copolymers usable as the intermediate layer cf the medical bag 
according to the present invention are those preferably having a density of 0.925 g/cm 2 cr less, more 
preferably 0.925 g/cm 3 or less, especially preferably 0.S20 g/cm 2 cr less, a melting pcint cr i(5"C cr more, 
more preferably 113 " C ore more, an MRF of 0.1 to 20 g/10 min. more prererabiy 0.1 to 15 c/!G min, especially 

^5 preferably 0.2 to 10 g/10 min. The l-oierins usable in the copolymerization cf the ethylene-l-cleiin copolymers 
are prererabiy those having 12 cr less. Examples of such l-oiefins are propylene, butene-1, hexene-l. 4- 
methyipentene-!. and cctene-l. Although there are no critical limitations to the content o: the l-olefins in the 
copolymer, the density of the copolymers is decreased with the increase in the content cf the l-olefins in 
the copolymer due to the increase in the amount cf the short-chain branches derived 'rem the 1-olerir.s. The 

so term "shcrt branches" used herein means those having a sufficiently short length when compared with the 
main chain, fcr example, those having the carbon number cf less than 15. Thus, the preferable l-olefin 
content cf the ethylene-!-olefin copolymers is 5% to 20% by weight depending upon the desired 
characteristics cf the intermediate layer. As mentioned previously, when the amount of the l-olefins to be 
copolymerized in the copolymer is increased, not only is the density of the copolymer decreased, but also 

55 the flexibility and transparency of the copolymers are improved due to the increase of the short branches 
derived from the 1-clefin in the copolymer. This is simitar in the case of the increase cf the long-chain 
branches in the above-mentioned low-density polyethylene. Nevertheless, although the melting point is 
cecreased with the decrease of the density in the case of the lew-density polyethylene, the melting point is 
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substantially saturated around a temperature of (20* C in the case of the ethylene-l-olefin copolymers. Thus, 
the conventional correlation between the density and the melting point in the polyethylene is not held in the 
ethylene-l-olefin copolymers used as an intermediate layer in the present invention. Thus, according to the 
present invention, by utilizing these characteristics, the ethylene-!-clefin copolymers can be advantageously 
s used as the intermediate layer having an excellent flexibility, transparency, and heat resistance. Especially, 
the ethylene-l-olefin copolymers having a density of 0.920 g/cm 3 or less, especially 0.9I5 g/cm 3 or less, are 
particularly suitable because they are extremely flexible and have a strong adhesivity to the inner and outer 
layers composed of, fGr example, low-density polyethylene. 

Although there are no critical limitations to the density, the MFR, the meiling point, and the Young's 
;o modulus of the inner, intermediate, and outer layers of the medical bag according to the present invention, 
preferable ranges of the density, and the MFR are as follows. 

That is. generally speaking, the inner and outer layers independently have a density of 0.920 to 0.950 
g/cm : . mere preferably 0.920 to 0.945 g/cm 3 , especially preferably 0.920 to 0.940 g/cm 3 , and an MFR of 0.I 
to IO.O g/IO min. more preferably 0.2 to 5.0 g/IO min, especially preferably 0.2 to 4.0 g/10 min. When the 
;s density is less than 0.920 g/cm 3 , the heat-resistance against a sterilization treatment at 12! "C tends to 
decrease after the bag is filled 'with liquid contents. Contrary to this, when the density is more than 0.950 
g/cm 3 , the stiffness cf the resultant laminate tends to become large and, therefore, the laminate tends to 
become unsuitable as a medical bag. When the MFR is less than 0.1 g/10 min, the good film or sheet is 
difficult to be obtained by a melt extrusion molding method. Contrary to this when the MFR is mere than 
20 10. 0 g/10 min, the mechanical strength cf the resultant fiim cr sheet tends to decrease and, therefore, the 
fiim cr sheet is net suitable for use as a medical bag. 

Cn the other hand, the intermediate layer has a density cf 0.920 g/cm 3 cr less, more preferably 0.9i5 
g/cm 3 cr less, especially preferable at (east O.ScO g/cm 3 but less than 0.9!0 g/cm 3 , and an MFR cf O.i to 20 
g/10 min, preferably O.i to 15 g/10 min, especially preferably 0.1 tc 10 g/10 min. When the density is more than 
25 0.920 g/cm 3 , the stiffness of the resultant laminate tends to become large and, therefore, the laminate tends 
to become unsuitable as a medical bag. When the MFR is less than O.i g/!0 min, the good fiim or sheet is 
cifficuit to be obtained by a melt extrusion melding method. Contrary to this, when the MFR is more than 20 
g/!0 min, the impact strength cf the resultant fiim cr sheet tends to decrease and, therefore, the medical bag 
termed therefrom tends to be suffered from undesirable problems during the thermal sterilization treatment 
20 and the handling thereof. 

The meitinc coin; cf the intermediate layer cf the present medical bag is preferably !!5 to 125 * C, 
preferably 115 to 123 ' C, more preferably 118 to 123 * C. When the melting point is less than 115 'C, the strain 
tends to be generated between the intermediate layer and the inner and outer layers and the wrinkles are 
generated in the bag. Contrary to this, the ethylene-l-olefin copolymer having the above-mentioned density 
35 and MFR and the melting point of more than 125* C has net been produced. Furthermore, according to the 
present invention, the Young's modulus, determined by the ASTM D£32 method, of the intermediate layer 
is preferable smaller than, mere preferably is 80% or iess of those of the inner and outer layers because 
the natural dischargeability cf the resultant bag becomes excellent. Generally speaking, the Young's 
modulus cf the inner and cuter layers is preferably 1200 to 6000 kg/cm-, mere preferably I2C0 to 5000 
-*o kg/cm 2 , and the Young's modulus cf the intermediate layer is preferably 6G0 to 3500 kg/cm 2 , mere 
preferably 600 to 2000 kg/cm 2 . 

The laminate according to the present invention can be prepared by any conventional lamination 
method , such as a water-cooling or air cooling type co-extruslcn inflation method, a co-extrusion T-die 
method, a dry lamination methed. cr an extrusion lamination method. The use cf the water-ccolir.g type cc- 
-'5 extrusion inflation method and co-extrusion T-die method is desirable from an economical point of view. The 
laminate is generally prepared in the form of a tube or sheet, and then heat-sealed to form a bag having an 
appropriate shape and desired dimensions. The attachments for a liquid inlet and outlet are then attached tc 
the bag. 

Althcugh there are no critical limitaticns to the thickness cf the laminates according to the present 
so invention, the thickness of the laminates is preferably 150 to 400 am, more preferably 200 to 2GG am. 

A thickness of less than 150 um tends to give the bag an insubstantial feeling, whereas a thickness of 
more than 400 um tends to result in an insufficient flexibility. Although there is no specific limitation on the 
thickness of each layer, desirably the thickness of the intermediate layer is 50 to 90%. more desirably 50% 
to £5%. of the total thickness of the laminate so as to afford a sufficient flexibility to the laminate. 
55 Furthermore, the thickness of the inner or outer layer is preferably 5% to 25%. more preferably 7% to 22% 
cf the total thickness of the laminate so as to obtain the desired flexibility and mechanical strength. 

The inside and outside surfaces of the medical bag thus obtained are washed or cleaned with distilled 
water cr disinfected water having a predetermined temperature, prior to the fillinc of the liquid to be 
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contained in the bag, if necessary, and the liquid filled in the bag after drying. The medical bag containing 
the liquid is then subjected to a sterilization treatment by, for example, a high pressure steam method 
Typical conditions of the high pressure steam sterilization are, for example, lis" C x 30 min and l2l'C x 20 
min. It has been found that the transparency of the medical bag is improved when the bag is subjected to a 
5 heat treatment at a temperature of 40* C or more for at least (0 minutes. 

EXAMPLES 

The present invention will now be further illustrated by, but is by no means limited to, the following 
ro Examples and Comparative Examples. 

In the following Examples and Comparative Examples, the various properties and characteristics of the 
medical bags were determined as follow*. 

Density: Determined at 23 'C s O.f C according to the ASTM DI505 method; 

Melting Point: Determined at a temperature increase rate of IO*C/min according to the so-called DSC 
rs method; 

Flexibility: Young's modulus was determined according to the ASTM D-8S2 method; 
Natural dischargeability: Visually observed: 

bac; 

SEl 

smperature of 40" C for 40 minutes; 

Transparency: The bag was filled with physiological saline solution and the transcarency was visually 
observed after the high pressure steam sterilization treatment and was also evaluated in terms cf a Haze 
value determined acccrcing to an ASTM D-I003 method; 

Sanitariness: determined by a test method for a plastic container for transfusion according to the 
Japanese Pharmacopoeia; and 

Visual appearance: The conditions cf wrinkles, deformation and breaking were visually observed. 
The visual cbser/aticn results are evaluated as follows: 
© Very good 
o Gccc 
A Fair 
x Fcor 

examples I to 3 and Comparative Examples I to 3 

The following polymers were used as those of the inner, intermediate, and cuter lavers cf the medical 
sags cf E<amples I to 3 and Comparative Examples I to 3. 

. _ FE::i): Low -*ensiiy poiyethiene prepared by a high-pressure method having a density of 0.S27 g/cm\ an 
Mm or I.I g/io min, and a Young's modulus of 3200 kg/cm 2 ; 

PE(2): E:hyiene-butene-l copolymer having a density of 0.909 g/cm=, an MFR of 12 c/IO min, a Young's 
modulus cf I4S0 kg/cm 2 , an average carbon number in the alkyi group of the shcrt-chainVanch'of abcuf2 
anc an average number of the short-chain branch per I0C0 carbon atoms of about 27; 

FE;3): Ethylene-hutene-l copolymer having a density of 0.SS6 g/crn^ an MFR of' 1.5 g/10 min a Young's 
mcculus of 530 kg/cm 2 , an average carbon number in the alky I group cf the short-chain branch of about 2. 
and an average number of the short-chain branch per 1000 carbon atoms of about 35; 

PE(4): Erhylene-hexene-i copolymer having a density of 0.900 g/c.nv, an MFR of 2.0 g/10 min a Young's 
moaulus cf 620 kg/cm 2 , an average carben number in the alkyi group cf the short-chain branch cf about 4, 
and an average number of the short-chain branch per 1000 carbon atoms of about 30' 

PE(5): Eihylene-butene-l copolymer having a density of 0.950 g/cm\ an MFR of' 1.5 g/10 min a Young's 
mcculus cf 7200 kg/cm 2 , an average carbon number in the alkyi group of the short-chain branch of about 2, 
and an average number cf the short-chain branch per 1000 carbon atoms of about 4- 

EVA(I): Ethyfene-vinyl. acetate copolymer having a vinyl acetate content of 20% by weight, a density of 
0.941 g/cm 3 , an MFR of 2.0 g/10 min, and a Young's modulus of 810 kg/cm 2 , 

EFR: Ethylene-propylene type elastomer having a density of 0.S00 g/cm*, a melt flow rate cf 1.3 c/10 
mm, and a propylene content of 28% by weight; 

Laminated sheets having the composition of the polymers and the thickness of the layers listed in Table 
I were prepared from the above-mentioned polymers by using a water-cccling co-extrusion inflation method 
tn samples I and 2 and Comparative Examples I and 2 and by using a T-die method in Example 3 and 



EP 0 216 509 B1 



Comparative Example 3. From the laminated sheets thus obtained, medical bags having internal volumes of 
500 ml were formed. 

The various properties and characteristics of these medical bags were determined The results are 
shown in Table 2. 
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so Examples 4 to 6 and Comparative Examples 4 to 6 

The following polymers were used as those of the innpr in^rmaw • 
bags of Examples 4 to 6 and Comparative Examples 4 to 6 ,mermed,ate ' and 0uter 1 W * medical 

PE(6): Low-density polyethylene prepared by a hiah-oressurp m**hnH k ■ 
» an MFR of I.I g/,0 mm. and a Young's modulus o?2950 S 9 3 denSIty ° f °" 925 Q/ct3 ' 

PE(7): Eihylene-hexene-l copolymer having a densitv of o'q« n/^i , 
rnodu.™ of 2050 kgfcm.. an avera5 e carbon nLoeM L "el? n ° T ^ 3 Y ° Un9 ' S 

one an average num&er of the short . chain ^ pef mQ ^^^^ *™* of about 4. 
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PE(8): 



): Ethylene-hexene-l copolymer having a density of n 94S n/r-ni , n .,== 
modulus of 4900 kg/cm', an average carbon number in hi it 5 \ C " 9/ '° min ' 3 W '9's 

and an average number of the shorlchain branch Cer 1000 cZ^Z f° of abcut%. 

FE(9): E'hylene-hexene-. cooolymer having a denS of 935 r a "Si* 
modu.us of 3850 kg/cm', an average carbon number in £ T 5 ) I" M ™ ° f ' ^ 9 ' 10 min ' a Y ^"<='s 

mod^of^ « « - CM, g/10 m , a Young , 

and jMrr* t shcrt - chain branch per ^° ^n^; ;r ^ t 5 cna,n brsnch cf — 
^^^x^:^ cf °- sc : r- an ia * 27 ^ * 

about 2. and an average number* the s r ™ ^%"^ P n°' ^ ^ °' 

Laminated sheets having the composition of the colvmers ^ J , 
Table 3 were prepared frcn the above-mentioned colv-iTh " th:Cknssses 0f ^ ***** listed in 
method in Examp.es 4 and 5 and Comoaratile £ ^ ^s'Ta- ! CM '^* W"*n 

6 a.,c Comparative Examcte 5. From ^arJll^V *~ " V ^ * me{hcd in «amoie 
volumes cf 500 ml were formed. ' '"^ C=:aned - ™ dical bags having interna! 

-he varies properties anc characteristics of these medical ^ s -v— h • „ - 

sno-.vn in Tacle 4. ""= s Ceiarrr,;ned. ire results are 
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end sanitariness. exc.nent fiextoihty, transparency, heat-resistance. 

provSS! aCCCfdl ' nS t0 Pr8Sen: inVen!i ° n - thS m ««<* -.ving the to-owing advantages can be 

- — - <oes not 

(2) Since the flexibility is excellent the leaS 0 f ,1 9 ■? 9 Pr6SSUfS StSam steri ««tfcn. 
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(4, The visual appearance is excellent (i.e.. neilher wrinkles ncr deformation occur), and no scbstan- 
breaking of the bag occurs. ' auosiarn,. 



Claims 



1. A med.cal bag composed of a laminate having a thickness of 150 to 400 um and ccmprisinc ffl an 
o n ^ n ';; / c e :° f o e ' ther 2 ,0W - denSity H P^'ene. cr an ethylene-! -olefin copolymer having'a ens £ o 
0.920 g/cm or more, or a mgn den S ,ty polyethylene, (ii) an intermediate layer of an ethy.ene-^o.e "n 
copolymer havmg a melting point or , 1 5 C to , 25 C and having a density of 0.920 c/cm 3 ^ 

!l" ? ° U ' er ' a ' /e ; °[ M 3 low - densi ^ Polyethylene, or an ethylene-l -olefin copolymer having a 
density ot 0.S20 g/cm 3 cr more, or a high density polyethylene. ' 9 

2. A medical bag as claimed in claim 1. wherein the densities cf the inner and outer layers ... 
mcependently 0.920 tc 0.950 g/cm 3 y s s,= 



3. A medical bag as claimed in claim 1. wherein the melt flew rates, determined by the ASTM Dl^A 
metnoc. Condition E. of the inner and cuter iayers. are independently 0, to 20 g/10 ^ n 
Bow «». cetermmed by the ASTM Di 23 3 method. Condition E. of L intermeite iayer is 0^ to 20 

4 ' i: 9 :;"' bSQ ri 0 ;^ 5 " T C!a,m 2 " 3 «™* the ■**«•» cf the intermediate layer is 50% to 

90% cr :ne tccal thickness of the laminae. lJ 

5- A medical bag as claimed in claim 1. 2. 3 cr 4 wherein the Young's modulus cf the inner and out- 
layers are 1200 kg/cnv cr mere. out * 

6 SU^r if -hS :he Yc -' s — cf - 

7 t^XSSVS^. ^ preC5£d ^ 9 ^ — - Young's modu,us cf the 

3 ' i^^E a l^t:r ° f ** pr3CS£ ^ g Wher - *• laminate is comcosed cf 

r 8 10 -"-'•'' POlyetnyiene .nr.er a.-.c cuter layers and the erhyle.-e-l-ciefin cooclvrner bit-'™**** 
layer nav;ng a density oi 0.920 g/cm 3 or iess. v.- H ^i,. lie r !r. e j ei e 

9 - ^ " d f * " «* °" e Cf ci2i ™ 1 * 7. wherein the laminate is cemccsed cf the 

.:. !;;" - C=pC ' yfner .' r ' R6r ° Ut9r l£ >' £rs ha ^S * censity cf 0.920 g/cm 3 cr more and the 
ou./.cne-1-cienn copolymer intermediate layer having a density oi iess than 0.920 g/cm 3 . 

Revendications 

1. Sac medical compose cun stratifie aver, ,-ne epaissecr de 150 a 400 um et comorsnant (1) un* 

c nsJ ^f'V 0 ^ b£SSe SCi: ^ copc.yrr.ere ethyiene-i-c^ine avan n 

«* - P°'yetnylene haute densite. (ii) une eocene intermedial 
c un cpclymcre =,hy fene-i-olenr.e avar, un point ce fusion de 1 1S a 125* C et une densite de 0 920 
g ; m; cc mcTS. et („„ une eocene externe soit de polyethylene haute densite. scit d'un cooolym^e 
etny.ene-1-o.enne ayant une densite de 0.920 g/cm 3 cu davantage. soit un poiyeihyiene haute densTe 

2 ^S^"oS7^^ s lequsl |£S tiM des — — * — ™ 

3. Sac medical selon la revendication 1, dans lequel les indices d'ecoclem»nt a I'-tat fcnd.. ri^rmin^ 
par ,a melhcde ASTM D1238. Condition E. des couches interne et externa sont r^a^T, ds 

V-rl"tlT " '' inC ' iCe 2 VitM f ° ndU - C ™ ~Z£sZSSZSS. 

Cundk.on E. de la coucne intermediaire. est de 0.1 a 20 g/10 min. 

4. Sac medical se.cn les revendications 1. 2 ou 3. dans lequel l'e P aisseur de la couche intermediaire est 
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tie 50 % a 90 % de I'epaisseur totale du straiifie. 

5. Sac medical selcn les revendications 1. 2, 3 ou 4, dans lecuel le mort.i* w» v„ 

et externa est de 1200 katem* ou d*,^™, * ° dU ' 9 Y ° UnS des ccuch « interne 



6. 



7. 



et externa est de 1200 kg/cm : ou davantage. 

Sac medical selon I'une queiconque des revendicaticns precedentes dans leauol Ip , „ 
de la eouche intermediaire est 80 % ou moins de ceux des couches interne et elme 

Sac medical selcn Tune queiconque des revendications prec^entes dans |pn.,oi u , _ 
de la eocene intermediaire est de 600 a 3600 kg/cm*. wC " en,eSl dans le module de Young 

8. Sac medical selon I'une queiconque des revendications precedentes dans len,,*! i» , ,t- 
ccmposa de couches interne et externe de polyethylene basse denS U h Q u 6 6St 
de copolymer ethylene-, -ofefine ayant une densite ^Z^^T^T inte ™ di - e 

9. Sac medical salon I'une queiconque des revendications 1 a 7 cans lecuel Ip ,wt- . 

couches Interne et externe de copolymere i^^w^Z^?^^," 
d^une coucne .ntermed.aire de copolymere ethylene-, -define a^ant une den^fe ^i^e f a 92 0 

Patentanspruche 

2. Eeutel fur mecizi-ische Zwecke nach Ansoruch 1 wc-ei dip Pirhton ■ 

ur.abhar.dg voneinander 0.920 bis 0.950 c/crn' betr^et aL ' B 5 r8n Schic * 



~ aIS'^SS'S 8 /'^ 8 n2 - h AnS?rUCh 1 ' WCb9i die Schmeizfluflindices. bestinmt nach d=r 
Methcde. Eedin Su ., 8 E, 0.1 bis 20 S /10 MJn betfaget ' ^ ^ AS ™ 01 238 " 

' -^S^ ' 2 ° der 3 ' «*" * <**» ^ — schicht 

ce-jte! fc-r rr.edizlnische Zwecfcs nach einem cer Ansrrr.pho 1 o -a • 

d „ ,„ erm ^ s to Sc , e ' ; ; - ; ; « - J-, 

8. Beutei fur mediziniscr.e Zwecke cema/3 einem d?r vnrho^ Q ^^ 

einer inneren und aufleren Schicht au "^t^^' Lam '' nat "» 

Ethy«en-1-0,efin-Co P c.ymeren mit einer Dicf4 *** 

9. Beutei fur medizinische Zwecke nach einem der Anspriiche i hi* 7 , • 

inneren und aufleren Schicht aus einem E'hylen-t -Olefin Conn> ? . ' = US ei " er 

c/crn 3 cd°r mehr und p... «„«, y t ! Olenn-Copolymeren mit einer Dichte von 0.920 

gem ccr menr und a,s e.ner Zw.schenscn.cht aus einem Ethy.en-, -Olefin-Copo.ymeren mit einer 
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Dichte von weniger als 0,920 g/cm 3 besteht. 
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